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The present study sought to determine whether social knowledge such as speaker occu-
pation stereotypes may impact theory of mind (ToM) ability in patients with schizophrenia 
(SZ). Thirty individuals with SZ and 30 matched healthy control (HC) participants were 
tested individually on their ToM ability using a paradigm showing that stereotypes such 
as speaker occupation influences the extent to which speaker ironic intent is understood. 
ToM ability was assessed with open questions on the speaker ironic intent, irony rating, 
and mockery rating. Social perception was also assessed through politeness rating. 
The main results showed that SZ participants, like HC participants, were sensitive to the 
social stereotypes. They used these stereotypes adequately to attribute mental states 
such as speaker ironic intent to a protagonist while they found it difficult to explicitly 
judge and attribute negative attitude and emotion, as evidenced by mockery rating. No 
difference was found between the two groups regarding social perception ability. These 
performances were not associated with clinical symptoms. The integration of contextual 
information seems to be a good target for cognitive remediation aiming to increase social 
cognition ability.
Keywords: theory of mind, ironic intent, social knowledge, context, stereotypes, social perception, schizophrenia
introduction
A deficit in social cognition – including theory of mind (ToM), emotion processing, social perception, 
and attributional bias – is one of the most disabling clinical characteristics of schizophrenia (SZ) (1). 
For this reason, social cognition has become a high priority domain of research for the study of SZ (2). 
It has been included as one of the seven domains represented in the MATRICS Consensus Cognitive 
Battery for clinical trials in SZ (2). In addition, results from recent meta-analysis and literature review 
have pointed out that there are strong correlations between social cognition and outcome, underly-
ing that these correlations were strongest with ToM and, to a lesser degree, with social perception 
(1, 3). Thus, given the prominence of the impairments in social functioning in SZ, it is important to 
understand the cognitive processes underlying impaired social cognition in this disorder. This paper 
focuses on two aspects of social cognition, namely ToM and social perception, and particularly on 
the impact of social contextual information on ToM abilities in SZ.
Theory of mind is the ability to form representations of other people’s mental states (e.g., intention, 
thought, belief) and to use these representations to understand, predict, and judge their statements 
and behaviors (4, 5). A number of studies have reported impaired ToM ability in patients with 
SZ [see Ref. (6–9) for a review] assessed in natural communication situations (10, 11) and also 
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in tasks assessing first- and second-order false beliefs (12–15), 
irony comprehension (16–21), hinting comprehension (22–24), 
and picture-sequencing tasks (25, 26). This ToM impairment in SZ 
patients has been supposed to result from their inability to process 
contextual information (27–31). But research investigating this 
hypothesis in SZ has only used non-social contextual information 
using different kinds of visual and verbal tasks (27, 32). In line 
with the findings of Uhlhaas et al. (32) and Green et al. (29, 30), 
Champagne-Lavau et al. (21) showed that participants with SZ cor-
rectly perceived contextual information, but they showed difficulty 
in correctly integrating this information, performing significantly 
worse than healthy participants when attributing mental states.
Few studies (33) have dealt with the role of social knowledge in 
ToM ability. However, social knowledge is also a kind of contextual 
information that contributes to the attribution of mental states to 
others (34). Social knowledge refers “to awareness of the roles, 
rules, and goals that characterize social situations and guide social 
interactions” [(35): p. 1212, Ref. (1, 33, 36)].
To our knowledge, only the work by Corrigan and Penn and 
their colleagues (see below) directly investigated the processing of 
social knowledge and social perception in SZ. Social perception 
refers to the ability to identify social cues from the behavior of 
others in a given social context. Tasks used to investigate social 
perception abilities generally assess the ability of a person to 
identify social roles, social context, and rules of a society (37, 38). 
They require to process social cues which can be concrete (i.e., 
actions, roles, and dialogs explicitly displayed by the protagonists) 
or abstract (i.e., knowledge inferred from action and dialog of 
the protagonists such as affects, rules, and goals) [(39, 40), see 
Ref. (41) for examples]. The authors found that, compared to 
healthy participants, individuals with SZ were impaired in social 
perception (42). These disorders have been related to a difficulty in 
processing the social context (38). Thus, because of their difficul-
ties in identifying social information, individuals with SZ would 
have difficulties in recognizing the rules and social conventions 
associated with a given situation (41, 43). These difficulties would 
rather concern the abstract social cues than the concrete ones (39, 
43). Moreover, these difficulties would be relatively independent 
of the symptomatology (38).
The present study investigated whether social knowledge, which 
is a kind of social contextual information, impacts the attribu-
tion of mental states to others. Irony understanding is a relevant 
paradigm to assess this issue in SZ, since social knowledge such as 
speaker occupation stereotypes is contextual information that has 
been found to influence the attribution of speaker intent (ToM) in 
healthy individuals (44). Stereotypes are knowledge people have 
on other people as members of a group (34, 45). They are stored in 
memory, processed and activated automatically and unconsciously 
(45, 46). They were shown to be present even in people with limited 
social experience and in people with impaired social behavior such 
as children with autism (47).
Regarding irony processing, it has been demonstrated that, 
among several factors (e.g., level of incongruity between context 
and speaker’s utterance, prosody), speaker features (e.g., his/
her social status or his/her occupation) influence the extent to 
which ironic intent is perceived among healthy subjects (44, 
48–50). More precisely, Katz and Pexman (50) pointed out that 
people perceive members of certain occupations as likely to 
use irony while members of other occupations are perceived 
as unlikely to use irony. For example, one is more likely to 
interpret a statement as ironic and mocking if it is said by an 
actor rather than a clergyman (44, 50). According to Pexman 
and Olineck (44), “the occupation stereotype contributes to 
the ironic environment by indicating that the speaker is likely 
to have a negative attitude (tendency to be critical) and that 
such an attitude is likely to be indirectly expressed (through 
humor and insincerity)” (page 268). These authors also reported 
that saying something negative in an ironic way (i.e., “you are 
a wonderful singer” in a context where you sang and people 
started to throw things at you) is perceived as more polite 
than saying something in a direct way (i.e., “you are a horrible 
singer”). Thus, assessing the degree of perceived politeness is a 
way to assess social perception.
These findings related to social knowledge and social percep-
tion were used in the present study to determine whether social 
knowledge influences the attribution of intention by patients 
with SZ. As far as we know, no research investigating ToM ability 
via irony comprehension in SZ has assessed the impact of social 
knowledge on such ability. Accordingly, the present study aimed at 
determining whether social knowledge such as stereotypes (type of 
speaker’s occupation) – which has been demonstrated to be social 
factors that cue speaker ironic intent in healthy individuals – also 
cues comprehension of ironic intent in SZ. It also aimed at assess-
ing social perception in SZ participants. To these aims, we used a 
task of irony understanding manipulating contextual information 
according to the presence of a speaker occupation cueing or not 
ironic intent. Based on previous results, we hypothesized that 
difficulty in using social contextual data that cue speaker ironic 
intent will have an impact on the ToM ability of SZ participants.
Materials and Methods
Participants
The sample consisted of 60 participants: 30 individuals with SZ and 
30 healthy control (HC) participants with no history of psychiatric 
disorders. SZ patients were diagnosed by clinicians according to 
DSM-IV diagnostic criteria. All SZ participants were outpatients 
who had been recruited from the pavillon Albert prévost of the 
Hôpital du Sacré-Coeur of Montréal. They were stable and on 
antipsychotic medication with a normal recommended range of 
dosage (the average chlorpromazine equivalent was 642 ± 651 mg/
day). The severity of symptoms was measured using the Positive 
and Negative Symptom Scale [PANSS; (51)]. HC participants had 
been recruited in the local community. They were matched with 
the SZ patients for age and educational level (cf. Table 1 for the 
demographic data). The two groups did not significantly differ 
with regard to age [t(58) = −0.94, p >  0.05], educational level 
[t(58) = −0.65, p > 0.05], and IQ estimated using the NART (52) 
[t(58) = −0.74, p > 0.05]. All participants were native French-
speakers with no previous neurological history.
Written consent forms were obtained from all participants, 
according to ethics guidelines set out by the University of Montreal 
and the Hôpital du Sacré-Coeur de Montréal.
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Measures
A task of irony understanding was used to test the attribution 
of intention. The stimuli were composed of 48 stories from 
Champagne-Lavau et  al. (21) controlled for familiarity and 
plausibility. To assess how social knowledge, such as occupation 
stereotypes, influenced participants’ ToM ability, the context was 
manipulated according to the presence of an occupation cueing 
or not ironic intent (cf. Supplementary Material, for example). 
Following Pexman and Olineck (44), a no occupation condition 
was also devised to create filler stimuli. This condition, in which 
the speakers were identified by their first names, was included to 
prevent the participants from developing response strategy that 
would help them foresee job information. The speaker occupations 
were chosen following a pilot study conducted with the procedure 
used by Pexman and Olineck (44). Forty undergraduate students 
from the University of Montreal were recruited for this pilot study. 
For each occupation, they were asked to imagine that a member of 
that occupation got a flat tire on the way to work. They were then 
asked to rate, on a 7-point scale (1 = low probability, 7 = high prob-
ability), the likelihood that the member of this occupation would 
make an ironic remark about the situation. Forty five occupations 
were tested in that pilot study. The following eight occupations were 
judged as having the highest probability (p > 4.50) of ironic remarks 
(“sarcastic occupations”): comedian, talk show host, actress, artist, 
movie critic, mechanic, plumber, and insurance agent (M = 4.91, 
SD = 0.43). The following eight occupations were judged as having 
the lowest probability (p < 3.50) of ironic remarks (“non-sarcastic 
occupations”): accountant, clergyman, scientist, librarian, soldier, 
waiter, bank teller, and veterinarian (M = 2.78, SD = 0.30). These two 
occupation conditions were significantly different [t(14) = 11.49; 
p < 0.0001]. The stories ended either with a literal statement (e.g., 
Marie has a poor memory) or with an ironic statement (e.g., Marie 
has a phenomenal memory) to prevent judgments at chance level. 
Thus, the materials for the experiment were 48 stories involving 
a 2 statements (ironic or literal) by 3 occupations (occupation 
that cues ironic intent, occupation that does not cue ironic intent, 
and no occupation) combination of conditions (cf. Supplementary 
Material, for example). The stories were presented in random order. 
To control for prosody, stimuli were presented on a sheet of paper. 
Each stimulus was placed in front of the participant and remained 
there throughout the reading and questioning so that participants 
did not have to remember it. This was done in order to minimize 
memory and attention requirements.
Table 1 | Demographic and clinical data.
schizophrenia healthy control p-value
Mean sD Mean sD
Age 43.9 8.3 41.7 9.6 0.94




Duration of illness 17.3 8.9
PANSS (positive) 16.3 5.8
PANSS (negative) 15.8 6.3
PANSS (general) 33.4 10.2
NART 37.7 7 35.9 5.5 0.54
In line with the study by Pexman and Olineck (44), participants 
were asked to read each of these 48 stimuli and then answer the 
following question: “What does X (the speaker) really mean?” 
Then, they had to judge on a 7-point scale if the speaker was 
being ironic (1 = not at all ironic, 7 = extremely ironic), if he/
she was mocking someone (1 = not at all mocking, 7 = extremely 
mocking), and if he/she was saying something polite (1 = not at all 
polite, 7 = extremely polite). Rating scales on irony and mockery 
were used to assess attribution of speaker intent while the question 
on politeness was used to assess social perception.
All participants were tested individually over one session in a 
quiet room.
Data analysis
The data were analyzed using 2 groups (SZ, HC) × 2 statements 
(ironic, literal) × 2 speaker occupations (sarcastic, non-sarcastic) 
repeated-measures ANOVA. A Spearman correlation analysis 
was conducted on the performances (i.e., percentage of correct 
responses to the question on the speaker iconic intent, irony rating 
scale, mocking rating scale, politeness rating scale) of the SZ group 
for each condition to examine the relationship between ToM and 
symptoms. The alpha level was set at p < 0.05 for all the analyses.
results
group comparison on Theory of Mind
Percentage of Correct Responses to the Open 
Question
The 2 × 2 × 2 ANOVA on the percentage of correct responses 
to the questions on the speaker intent revealed a significant 
main effect of group [F(1, 58) = 6.52, p < 0.01], showing that SZ 
patients (71.9%) made more errors than HC participants (81.94%). 
There was a significant main effect of speaker occupation [F(1, 
58) = 21.81, p < 0.0001]. The percentage of correct responses was 
higher when the speaker had a sarcastic occupation than when 
he/she had a non-sarcastic occupation. There was also a significant 
main effect of statement [F(1,58) = 58.58, p < 0.0001] showing a 
higher percentage of correct responses for the literal statements 
than for the ironic ones. The speaker occupation ×  statement 
interaction was significant [F(1,58) = 17.12, p < 0.001] reveal-
ing that, for ironic statements, irony ratings were higher when 
the speaker had a sarcastic occupation than when he/she had a 
non-sarcastic occupation (p < 0.0001) whatever the group, while 
for literal statements such difference did not exist (p > 0.05). The 
group × speaker occupation × statement [F(1,58) = 1.59, p > 0.05], 
the group × statement [F(1,58) = 1.54, p > 0.05], and the speaker 
occupation ×  statement interactions [F(1,58) = 0.87, p > 0.05] 
were not significant (cf. Figure 1).
Rating Scales
Irony rating
The 2 × 2 × 2 ANOVA on the ratings of the extent to which the 
speaker was ironic revealed a significant main effect of speaker 
occupation [F(1, 58) = 9.20, p < 0.01]. Irony ratings were higher 
when the speaker had a sarcastic occupation than when he/she 
had a non-sarcastic occupation. There was also a significant main 
Figure 2 | level of irony of statement for each type of occupation according to the type of participant.
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effect of statement [F(1,58) = 196.46, p < 0.0001] showing that 
irony ratings were higher when the statement was ironic than when 
it was literal. There was no main effect of group [F(1, 58) = 1.52, 
p > 0.05]. The group × speaker occupation × statement interaction 
was not significant [F(1, 58) = 0.02, p > 0.05]. The speaker occu-
pation × statement interaction was significant [F(1, 58) = 14.71, 
p < 0.0001], showing that, for ironic statements, irony ratings were 
higher when the speaker had a sarcastic occupation than when 
he/she had a non-sarcastic occupation (p < 0.0003) whatever the 
group, while for literal statements such difference did not exist 
(p > 0.05). The speaker occupation × group interaction was also 
significant [F(1,58) = 6.62, p < 0.01], revealing that, whatever the 
type of statement, there was no difference between the sarcastic and 
non-sarcastic occupation conditions (p > 0.05) in the SZ group, 
while such difference was present in the HC group (p < 0.001). 
And finally, the group ×  statement interaction was significant 
[F(1,58) = 12.91, p < 0.001]. In both groups, irony ratings were 
higher when the statement was ironic than when it was literal (SZ 
group: p < 0.001; HC group: p < 0.001) (cf. Figure 2).
Figure 1 | Percentage of correct responses to the open question on ironic speaker intent in schizophrenia and healthy control participants.
Mocking rating
The 2 × 2 × 2 ANOVA on the ratings of the extent to which the 
speaker was mocking someone revealed a main effect of the state-
ment [F(1,58) = 30.70, p < 0.001] showing that mocking ratings 
were higher for the ironic statements than for the literal ones. 
There was a marginal effect of group [F(1,58) = 3.43, p = 0.06] and 
no main effect of speaker occupation [F(1,58) = 2.22, p > 0.05]. 
The speaker occupation × statement interaction was significant 
[respectively F(1, 58) = 12.10, p < 0.001] revealing that, for ironic 
statements, irony ratings were higher when the speaker had a 
sarcastic occupation than when he/she had a non-sarcastic occupa-
tion (p < 0.0001) whatever the group, while for literal statements 
such difference did not exist (p > 0.052). The group × statement 
interaction was significant [F(1,58) = 20.10, p < 0.0001]. In the SZ 
group, the mocking ratings were the same for the literal statements 
and the ironic ones (p > 0.05), while in the HC group, the mocking 
ratings were higher for the ironic statements than for the literal ones 
(p < 0.001), whatever the speaker occupation. The group × speaker 
occupation ×  statement interaction [F(1, 58) = 0.37, p > 0.05] 
Figure 3 | level of mockery of statement for each type of occupation according to the type of participant.
Figure 4 | level of politeness of statement for each type of occupation according to the type of participant.
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and the group × speaker occupation interaction [F(1, 58) = 0.60, 
p > 0.05] were not significant (cf. Figure 3).
To sum up, patients with SZ had lower performances than 
HC participants on the open question on the speaker intent in 
all the conditions. This does not lead to conclude that they have 
any impairment in attributing ironic intent. Using the irony rating 
scales, they showed performances similar to those of HC control 
participants, except they rated the statements in the same way for 
both speaker occupation conditions, whatever the type of statement. 
Surprisingly, SZ patients also judged mockery in the same way in all 
the conditions, meaning they rated both ironic and literal statements 
as much as mocking (around 4), by contrast to HC participants 
who rated ironic statements as more mocking than the literal ones.
group comparison on social Perception
Politeness Rating
The 2 × 2 × 2 ANOVA on the ratings of the extent to which a 
speaker said something polite revealed a significant main effect 
of speaker occupation [F(1, 58) = 19.54, p < 0.0001] showing that 
politeness ratings were higher when the speaker had a non-sarcastic 
occupation than when he/she had a sarcastic occupation. There 
was also a significant main effect of statement [F(1,58) = 98.66, 
p < 0.0001] showing that politeness ratings were higher when the 
statements were ironic than when they were literal. There was no 
main effect of group [F(1,58) = 0.03, p > 0.05]. The group × speaker 
occupation interaction was significant [F(1,58) = 5.77, p < 0.05], 
showing that in the SZ group, the politeness ratings were higher 
when the speaker had a non-sarcastic occupation than when he/
she had a sarcastic occupation (p < 0.0002), while such difference 
did not exist in the HC group (p > 0.05), whatever the type of 
statement. The group × occupation × statement [F(1,58) = 0.16, 
p > 0.05], the group × statement [F(1,58) = 0.03, p > 0.05] and 
the occupation × statement interactions [F(1,58) = 0.32, p > 0.05] 
were not significant (cf. Figure 4).
Association of ToM performances with clinical symptoms
No correlation was found between ToM performances and PANSS 
in the SZ group.
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Discussion
The present study sought to determine whether social knowledge, 
such as speaker occupation stereotypes, may impact ToM ability 
in patients with SZ. We used a psycholinguistic paradigm showing 
that stereotypes, such as speaker occupation, influence the extent 
to which speaker ironic intent is understood. ToM ability was 
assessed with open questions on the speaker ironic intent, irony 
rating, and mockery rating while social perception was assessed 
with politeness rating.
The main results revealed that, like HC participants, SZ 
participants were sensitive to the social stereotypes when they 
judged the statements and when they answered the open question 
on the speaker ironic intent. Indeed both groups found that the 
speaker meant something ironic more often when the speaker had 
a sarcastic occupation than when he had a non-sarcastic occupa-
tion. Interestingly, SZ participants seemed to adequately use these 
stereotypes to cue ironic intent since they did not show specific 
difficulties in attributing ironic intent to the speaker of the stories. 
Indeed, although they performed worse than HC participants, 
committing more errors than HC participants in answering the 
open questions, there was no difference across the different condi-
tions. While such result disagrees with that of previous studies 
showing ToM difficulty with paradigms involving irony or sarcasm 
understanding (17–21), it is consistent with the study of Varga et al. 
(53) and with the results of Rapp et al. (54) finding relatively good 
performances (85% of correct responses) in SZ.
Surprisingly, while we expected the same performances for 
irony rating and mockery rating, since both scales are supposed 
to measure attribution of mental states, the results showed that, 
in contrast to HC participants, SZ patients judged the extent to 
which the speaker was mocking in the same way whatever the four 
conditions. Finally, SZ participants did not show any difficulty 
regarding social perception according to politeness rating in the 
present study.
influence of the Knowledge of social 
stereotypes on ToM ability
The main results of the present study concur with previous findings 
in healthy individuals, showing that ironic statements uttered by a 
speaker with a sarcastic occupation are better understood as ironic 
and judged as more mocking than ironic statements uttered by 
a speaker with a non-sarcastic occupation (44). In other words, 
this means that the knowledge of social stereotypes, such as the 
speaker’s occupation, influences the extent to which we attribute 
ironic intent. In the present study, like HC participants, SZ patients 
seemed also sensitive to such social knowledge, showing different 
performances according to the speaker occupation. This result is 
in line with those of previous studies showing such sensitivity to 
contextual information (21, 30, 32, 36, 53). More specifically, Varga 
et al. (53) found that a linguistic help inserted into the context 
improves the SZ patients’ ability to understand irony. Indeed, SZ 
patients performed as well as HC participants when a word cueing 
irony (e.g., Sarah furiously remarks: “You did a pretty haircut” 
meaning “you did an ugly haircut”) was added in the context, while 
they performed worse than the HC participants when the stimuli 
did not contain such linguistic help. In the present research, SZ 
participants were also able to use social contextual information to 
attribute ironic intent to the speakers in the stories. Thus, social 
knowledge, such as speaker occupation stereotypes, seemed to help 
them in understanding speaker ironic intent, probably because ste-
reotypes are social knowledge that is automatically activated. They 
do not require inferences. Sarcastic occupations are associated to 
specific characteristics (e.g., speaker’s tendencies to be humorous, 
critical, insincere, and to have lower levels of education), which are 
activated automatically without any inference when the participant 
thinks of the occupation. Such occupation stereotypes contribute 
to the ironic environment (44).
This is also probably the reason why our result disagrees 
with those of Corrigan and Penn and colleagues showing that 
SZ participants had specific impairment in recognizing and in 
using abstract social knowledge requiring inferences from the 
social situation (41). Contrary to the abstract social knowledge 
tested by these authors, stereotypes are social knowledge that 
does not require inference. In addition, following the results of 
Hirschfeld et al. (47), such social knowledge would be acquired 
and used outside any social engagement, in contrast to the abstract 
knowledge tested by Corrigan and Nelson (41). For these reasons 
(automaticity and apart from social engagement), SZ participants 
would be able to attribute ironic intent depending on the speaker 
occupation stereotypes.
The case of Mockery rating
Surprisingly here, by contrast with irony rating, SZ patients rated 
the extent to which the speaker was mocking someone or not in the 
same way (around 4), the statement being ironic or literal and 
the speaker occupation being sarcastic or not. To our knowledge, 
no research has investigated how SZ patients understand or feel 
mockery. Our result is probably to be linked with research on 
emotion recognition and emotion judgment by SZ patients since 
irony is used to express negative emotion (55). There is a general 
consensus in the literature on SZ processing of emotion, report-
ing that SZ participants have more difficulties in recognizing and 
judging the negative emotions than the positive ones (56). In these 
studies, SZ participants had to attribute an emotional state to a 
face, for example, while in our study, participants had to attribute 
negative attitude and emotion to the speaker. The attribution of 
a negative attitude to the speaker is probably more explicit in the 
case of mockery rating than in the case of irony rating, as it is the 
case when SZ participants are asked to judge emotions of a face. 
This hypothesis would account for the bad performance of SZ 
participants when they had to judge mockery while they succeeded 
in judging irony.
In addition, research has also shown that SZ patients with 
positive symptoms exhibited this specific impairment regarding 
negative emotion (57). However, our data do not support this spe-
cific profile since we did not find any correlation between mockery 
rating and the positive symptoms measured with the PANSS.
social Perception using Politeness rating
Social perception was assessed through the recognition of polite-
ness. Participants were asking to rate the extent to which the 
speaker of the story was saying something polite or not. To our 
knowledge, none of the tests previously used to investigate social 
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perception in SZ assessed politeness perception. The main results 
showed that SZ patients and HC participants rated politeness in 
the same way. Indeed, they rated the ironic statements as more 
polite than the literal ones. And statements uttered by a speaker 
with a non-sarcastic occupation were rated as more polite than 
statements uttered by a speaker with a sarcastic occupation. These 
results confirm those of Pexman and Olineck (44) and suggest 
that SZ patients did not have difficulties with social perception.
Although politeness is part of the rules that govern social situa-
tions referring to abstract social cues as defined by Corrigan et al. 
(40), it was correctly identified by the SZ patients in our study. 
Such finding diverges from the results of some of the studies by 
Corrigan and colleagues (39, 43). However, it is consistent with 
the result obtained by Corrigan et al. (40) showing that, in contrast 
to SZ inpatients, SZ outpatients are able to correctly identify both 
abstract and concrete cues. Indeed, our study only included outpa-
tients. Such absence of failure may be due to symptom remission, 
as suggested by Corrigan et al. (40). Given that an effect of the 
speaker occupation was also found in both SZ and HC group, it is 
also possible that speaker occupation stereotypes help SZ patients 
to rate politeness.
In conclusion, the present study showed that individuals with 
SZ may be able to attribute mental states, such as speaker ironic 
intent, to a protagonist while they find it difficult to explicitly 
judge and attribute negative attitude, as evidenced by mockery 
rating. These findings provide a meaningful argument that the 
ability to attribute intention to others varies as a function of 
contextual information processing in SZ. While SZ patients fail 
to integrate non-social contextual information to attribute ironic 
intent (21), this attribution may be facilitated by social contextual 
information, such as stereotypes, whose distinctive feature is that 
they are automatically activated. We have to notice that social 
context information and particularly stereotypes on the speaker’s 
occupation concerns “the others” rather than “the other” as an 
individual. Thus, during an in-live communication, if a SZ patient 
knows that that the interlocutor has this or that occupation it may 
cue the attribution of ironic intent to his/her interlocutor. But other 
kind of contextual information, such as information on his/her 
interlocutor as a specific individual, will not be integrated leading 
to disturbance in the interaction.
Results of the present study have important consequences 
in terms of cognitive remediation since ToM ability could have 
an impact on social functioning in SZ (1, 3). The integration of 
contextual information seems to be a good target for cognitive 
remediation aiming to increase the social cognition ability.
author contributions
All authors significantly contributed to the conception of the 
study, the analysis, and the interpretation of the data. All authors 
contributed to the final version of the manuscript.
acknowledgments
This study was supported by the Fonds de la Recherche en Santé 
du Québec (New investigator and operating grant #5793) and the 
Natural Sciences and Engineering Research Council of Canada 
(Operating grant #327313-06) to MCL. We would like to thank 
Dr. Guy Blouin and Dr. Jean-Pierre Rodriguez for their help in 
patient recruitment. We also thank Prof. Eric Fakra for his helpful 
comments on the manuscript.
supplementary Material
The Supplementary Material for this article can be found online 
at http://journal.frontiersin.org/article/10.3389/fpsyt.2015.00098
references
 1. Couture SM, Penn DL, Roberts DL. The functional significance of social cognition 
in schizophrenia: a review. Schizophr Bull (2006) 32(Suppl 1):S44–63. doi:10.1093/
schbul/sbl029 
 2. Green MF, Penn DL, Bentall R, Carpenter WT, Gaebel W, Gur RC, et al.  Social 
cognition in schizophrenia: an NIMH workshop on definitions, assessment, and 
research opportunities. Schizophr Bull (2008) 34:1211–20. doi:10.1093/schbul/
sbm145 
 3. Fett AKJ, Viechtbauer W, Dominguez MD, Penn DL, van Os J, Krabbendam L. 
The relationship between neurocognition and social cognition with functional 
outcomes in schizophrenia: a meta-analysis. Neurosci Biobehav Rev (2011) 
35:573–88. doi:10.1016/j.neubiorev.2010.07.001 
 4. Premack D, Woodruff G. Does the chimpanzee have a theory of mind? Behav 
Brain Sci (1978) 4:515–26. doi:10.1017/S0140525X00076512 
 5. Baron-Cohen S, Leslie AM, Frith U. Does the autistic child have a “theory of 
mind”? Cognition (1985) 21:37–46. doi:10.1016/0010-0277(85)90022-8 
 6. Frith CD. Schizophrenia and theory of mind. Psychol Med (2004) 34(3):385–9. 
doi:10.1017/S0033291703001326 
 7. Brüne M. Theory of mind in schizophrenia: a review of the literature. Schizophr 
Bull (2005) 31:21–42. doi:10.1093/schbul/sbi002 
 8. Harrington L, Siegert RJ, McClure J. Theory of mind in schizophrenia: a critical 
review. Cogn Neuropsychiatry (2005) 10:249–86. doi:10.1080/13546800444000056 
 9. Sprong M, Schothorst P, Vos E, Hox J, van Engeland H. Theory of mind in 
schizophrenia: meta-analysis. Br J Psychiatry (2007) 191:5–13. doi:10.1192/bjp.
bp.107.035899 
 10. Champagne-Lavau M, Fossard M, Martel G, Chapdelaine C, Blouin G, 
Rodriguez JP, et al.  Do patients with schizophrenia attribute mental states in 
a referential communication task? Cogn Neuropsychiatry (2009) 14:217–39. 
doi:10.1080/13546800903004114 
 11. McCabe R, Leudar I, Antaki C. Do people with schizophrenia display theory of 
mind deficits in clinical interactions? Psychol Med (2004) 34:401–12. doi:10.1017/
S0033291703001338 
 12. Mazza M, De Risio A, Surian L, Roncone R, Casacchia M. Selective impairments 
of theory of mind in people with schizophrenia. Schizophr Res (2001) 47:299–308. 
doi:10.1016/S0920-9964(00)00157-2 
 13. Brüne M. Emotion recognition, ‘theory of mind,’ and social behavior in schizo-
phrenia. Psychiatry Res (2005) 133:135–47. doi:10.1016/j.psychres.2004.10.007 
 14. Bora E, Sehitoglu G, Aslier M, Atabay I, Veznedaroglu B. Theory of mind and 
unawareness of illness in schizophrenia: is poor insight a mentalizing deficit? 
Eur Arch Psychiatry Clin Neurosci (2007) 257:104–11. doi:10.1007/s00406-006- 
0681-3 
 15. Champagne-Lavau M, Stip E. Pragmatic and executive dysfunction in schizophre-
nia. J Neurolinguistics (2010) 23:285–96. doi:10.1016/j.jneuroling.2009.08.009 
 16. Langdon R, Coltheart M, Ward PB, Catts SV. Disturbed communication in 
schizophrenia: the role of poor pragmatics and poor mind-reading. Psychol Med 
(2002) 32:1273–84. doi:10.1017/S0033291702006396 
 17. Leitman DI, Ziwich R, Pasternak R, Javitt DC. Theory of mind (ToM) and 
counterfactuality deficits in schizophrenia: misperception or misinterpretation? 
Psychol Med (2006) 36:1075–83. doi:10.1017/S0033291706007653 
 18. Kosmidis MH, Aretouli E, Bozikas VP, Giannakou M, Ioannidis P. Studying 
social cognition in patients with schizophrenia and patients with frontotemporal 
July 2015 | Volume 6 | Article 988
Champagne-Lavau and Charest Theory of mind and context processing in schizophrenia
Frontiers in Psychiatry | www.frontiersin.org
dementia: theory of mind and the perception of sarcasm. Behav Neurol (2008) 
19:65–9. doi:10.1155/2008/157356 
 19. Kern RS, Green MF, Fiske AP, Kee KS, Lee J, Sergi MJ, et al.  Theory of mind deficits 
for processing counterfactual information in persons with chronic schizophrenia. 
Psychol Med (2009) 39:645–54. doi:10.1017/S0033291708003966 
 20. Sparks A, McDonald S, Lino B, O’Donnelle M, Green MJ. Social cognition, empa-
thy and functional outcome in schizophrenia. Schizophr Res (2010) 122:172–8. 
doi:10.1016/j.schres.2010.06.011 
 21. Champagne-Lavau M, Charest A, Anselmo K, Rodriguez JP, Blouin G. Theory 
of mind and context processing in schizophrenia: the role of cognitive flexibility. 
Psychiatry Res (2012) 200:184–92. doi:10.1016/j.psychres.2012.06.011 
 22. Corcoran R, Mercer G, Frith CD. Schizophrenia, symptomatology and social 
inference – investigating theory of mind in people with schizophrenia. Schizophr 
Res (1995) 17:5–13. doi:10.1016/0920-9964(95)00024-G 
 23. Janssen I, Krabbendam L, Jolles J, van Os J. Alterations in theory of mind in 
patients with schizophrenia and non-psychotic relatives. Acta Psychiatr Scand 
(2003) 108:110–7. doi:10.1034/j.1600-0447.2003.00092.x 
 24. Greig TC, Bryson GJ, Bell MD. Theory of mind performance in schizophrenia: 
diagnostic, symptom, and neuropsychological correlates. J Nerv Ment Dis (2004) 
192:12–8. doi:10.1097/01.nmd.0000105995.67947.fc 
 25. Langdon R, Corner T, McLaren J, Ward PB, Coltheart M. Externalizing and per-
sonalizing biases in persecutory delusions: the relationship with poor insight and 
theory-of-mind. Behav Res Ther (2006) 44:699–713. doi:10.1016/j.brat.2005.03.012 
 26. Brune M, Abdel-Hamid M, Lehmkamper C, Sonntag C. Mental state attribution, 
neurocognitive functioning, and psychopathology: what predicts poor social 
competence in schizophrenia best? Schizophr Res (2007) 92:151–9. doi:10.1016/j.
schres.2007.01.006 
 27. Schenkel LS, Spaulding WD, Silverstein SM. Poor premorbid social functioning 
and theory of mind deficit in schizophrenia: evidence of reduced context pro-
cessing? J Psychiatr Res (2005) 39:499–508. doi:10.1016/j.jpsychires.2005.01.001 
 28. Hardy-Bayle MC, Sarfati Y, Passerieux C. The cognitive basis of disorganization 
symptomatology in schizophrenia and its clinical correlates: toward a pathogenetic 
approach to disorganization. Schizophr Bull (2003) 29:459–71. doi:10.1093/
oxfordjournals.schbul.a007019 
 29. Green MJ, Uhlhaas PJ, Coltheart M. Context processing and social cognition in 
schizophrenia. Curr Psychiatry Rev (2005) 1:11–22. doi:10.2174/1573400052953529 
 30. Green MJ, Waldron JH, Coltheart M. Emotional context processing is 
impaired in schizophrenia. Cogn Neuropsychiatry (2007) 12:259–80. 
doi:10.1080/13546800601051847 
 31. Chung YS, Mathews JR, Barch DM. The effect of context processing on different 
aspects of social cognition in schizophrenia. Schizophr Bull (2011) 37:1048–56. 
doi:10.1093/schbul/sbq012 
 32. Uhlhaas PJ, Phillips WA, Schenkel LS, Silverstein SM. Theory of mind and 
perceptual context-processing in schizophrenia. Cogn Neuropsychiatry (2006) 
11:416–36. doi:10.1080/13546800444000272 
 33. Billeke P, Aboitiz F. Social cognition in schizophrenia: from social stimuli 
processing to social engagement. Front Psychiatry (2013) 4:4. doi:10.3389/
fpsyt.2013.00004 
 34. Frith CD, Frith U. How we predict what other people are going to do. Brain Res 
(2006) 1079:36–46. doi:10.1016/j.brainres.2005.12.126 
 35. Green MF, Penn DL, Bentall R, Carpenter WT, Gaebel W, Gur RC, et al.  Social 
cognition in schizophrenia: an NIMH workshop on definitions, assessment, and 
research opportunities. [Consensus Development Conference, NIH Research 
Support, N.I.H., Extramural]. Schizophr Bull (2008) 34:1211–20. doi:10.1093/
schbul/sbm145 
 36. Green MJ, Waldron JH, Simpson I, Coltheart M. Visual processing of social context 
during mental state perception in schizophrenia. J Psychiatry Neurosci (2008) 
33:34–42. 
 37. Toomey R, Schuldberg D, Corrigan P, Green MF. Nonverbal social perception and 
symptomatology in schizophrenia. Schizophr Res (2002) 53:83–91. doi:10.1016/
S0920-9964(01)00177-3 
 38. Penn DL, Ritchie M, Francis J, Combs D, Martin J. Social perception in schizo-
phrenia: the role of context. Psychiatry Res (2002) 109:149–59. doi:10.1016/
S0165-1781(02)00004-5 
 39. Corrigan PW, Green MF. Schizophrenic-patients sensitivity to social cues – the 
role of abstraction. Am J Psychiatry (1993) 150:589–94. doi:10.1176/ajp.150.4.589 
 40. Corrigan PW, Buican B, Toomey R. Construct validity of two tests 
of social cognition in schizophrenia. Psychiatry Res (1996) 63:77–82. 
doi:10.1016/0165-1781(96)02897-1 
 41. Corrigan PW, Nelson DR. Factors that affect social cue recognition in schizo-
phrenia. Psychiatry Res (1998) 78:189–96. doi:10.1016/S0165-1781(98)00013-4 
 42. Corrigan PW, Penn DL. Social Cognition and Schizophrenia. 1st ed. Washington, 
DC: American Psychological Association (2001).
 43. Corrigan PW, Garman A, Nelson D. Situational feature recognition in schizophrenic 
outpatients. Psychiatry Res (1996) 62:251–7. doi:10.1016/0165-1781(96)02798-9 
 44. Pexman PM, Olineck KM. Understanding irony. How do stereotypes cue speaker 
intent? J Lang Soc Psychol (2002) 21:245–74. doi:10.1177/0261927X02021003003 
 45. Fiske ST. Stereotyping, prejudice, and discrimination at the seam between the 
centuries: evolution, culture, mind, and brain. Eur J Soc Psychol (2000) 30:299–322. 
doi:10.1002/(SICI)1099-0992(200005/06)30:3<299::AID-EJSP2>3.0.CO;2-F 
 46. Macrae CN, Bodenhausen GV. Social cognition: thinking categorically about 
others. Annu Rev Psychol (2000) 51:93–120. doi:10.1146/annurev.psych.51.1.93 
 47. Hirschfeld L, Bartmess E, White S, Frith U. Can autistic children predict behavior 
by social stereotypes? Curr Biol (2007) 17:R451–2. doi:10.1016/j.cub.2007.04.051 
 48. Ivanko SL, Pexman PM. Context incongruity and irony processing. Discourse 
Process (2003) 35:241–79. doi:10.1002/ijop.12003 
 49. Bryant GA, Fox Tree JE. Recognizing verbal irony in spontaneous speech. Metaphor 
Symb (2002) 17:99–117. doi:10.1207/S15327868MS1702_2 
 50. Katz AN, Pexman PM. Interpreting figurative statements: speaker occupation 
can change metaphor to irony. Metaphor Symb (1997) 12:19–41. doi:10.1207/
s15327868ms1201_3 
 51. Kay SR. The positive and negative syndrome scale (PANSS) for schizophrenia. 
Schizophr Bull (1987) 13:261–78. doi:10.1093/schbul/13.2.261 
 52. Nelson HE. National Adult Reading Test (NART). Test Manuel. Windsor: NFER-
Nelson (1982).
 53. Varga E, Simon M, Tényi T, Schnell Z, Hajnal A, Orsi G, et al.  Irony comprehension 
and context processing in schizophrenia during remission – a functional MRI 
study. Brain Lang (2013) 126:231–42. doi:10.1016/j.bandl.2013.05.017 
 54. Rapp AM, Langohr K, Mutschler DE, Wild B. Irony and proverb comprehension in 
schizophrenia: do female patients “dislike” ironic remarks? Schizophr Res Treatment 
(2014) 2014:841086. doi:10.1155/2014/841086 
 55. Roberts RM, Kreuz RJ. Why do people use figurative language? Psychol Sci (1994) 
5:159–63. doi:10.1111/j.1467-9280.1994.tb00653.x 
 56. Edwards J, Jackson HJ, Pattison PE. Emotion recognition via facial expression 
and affective prosody in schizophrenia: a methodological review. Clin Psychol 
Rev (2002) 22:789–832. doi:10.1016/S0272-7358(02)00162-9 
 57. Mandal MK, Jain A, Haque-Nizamie S, Weiss U, Schneider F. Generality 
and specificity of emotion-recognition deficit in schizophrenic patients with 
positive and negative symptoms. Psychiatry Res (1999) 87:39–46. doi:10.1016/
S0165-1781(99)00047-5 
Conflict of Interest Statement: The authors declare that the research was conducted 
in the absence of any commercial or financial relationships that could be construed 
as a potential conflict of interest.
Copyright © 2015 Champagne-Lavau and Charest. This is an open-access article 
distributed under the terms of the Creative Commons Attribution License (CC BY). 
The use, distribution or reproduction in other forums is permitted, provided the original 
author(s) or licensor are credited and that the original publication in this journal is cited, 
in accordance with accepted academic practice. No use, distribution or reproduction is 
permitted which does not comply with these terms.
